ABSTRACT
INTRODUCTION
Drought is the single most important weatherrelated natural disaster, which decreases crop productivity more than any other environmental stress [1, 2] . Drought depletes pasture, emaciate animals, and result in increased vulnerability to harsh winters [3] . Mongolia is vulnerable to extreme climate events, and is often affected by episodes of anomalously cold winters and droughts [4] .
Mongolia's land area is categorized as 21.8% arid and 19.5% as semiarid [5] . As a perennial forage crop, alfalfa (Medicago L.) can be cultivated in marginal lands and has a high yield and good quality of high-protein content [6] . Alfalfa has deep vertical roots, which can extract moisture from depths of soil and can resist drought and heat for a longer time [7] .
By comparing some perennial forage species, alfalfa morphological traits were more adapted to drought conditions [8] . M. sativa reduces atmospheric nitrogen association with the soil bacterium Rhizobium meliloti [14] . M. falcata is yellow flowered, has sickle-shaped pods, and tends to have a more decumbent growth habit and more winter hardiness than M. sativa or purple flowered alfalfa [15] and widely occurred in Russia, Mongolia, China and Scandinavia [16] . 9 Martyn var. Nutag Belcheer-2 is a hybrid between M.sativa and M.falcata and cultivated throughout China, escaping to fields and roadsides [17] Institute of Animal Husbandry. Before cultivation, seeds were sterilized in 2% sodium hypochlorite solution for 3 min, then were rinsed with distilled water for 3 times.
MATERIAL AND METHODS

Plant materials
Preparation of osmotic solution
The solutions were prepared based on Mongi Zekri methods by using polyethylene glycol (PEG4000) with electrical conductivity of 0 (as control), -0.3, -0.5 and -1.0MPa osmotic potentials. Percentage of seed germination stress tolerance index is determined as below:
Determining drought tolerance by seed germination experiment
Determining drought tolerance by water uptake Water uptake was recorded after 2 weeks of watering by PEG4000. Water uptake percentage was calculated by the formula given.
Water uptake, gr = Determining drought stress by chlorophyll measurement The Minolta SPAD-502 (Konica Minolta sensing, Japan) is a hand-held light meter used to measure the relative greenness leaves in a rapid manner. The latest model, SPAD -502 determines the relative amount of chlorophyll present by measuring the transmittance of the leaf in two wave bands (600-700 and 400-500 nm). Single fully expanded leaf samples from each species and varieties were obtained at the 14 th day in stress. Triplicate reading using a SPAD-502 were taken around midpoint near the midrib of each leaf sample and averaged.
Determining drought tolerance by morphological parameters
The experiment was carried out in pots. Eight seeds from each cultivar were separately sown per pot at the depth of 3 cm. After 2 weeks (2-3 fully expanded leaves) watered by 0, -0.3, -0.50 and -1.0MPa osmotic solutions for 2 weeks. Phenotypical observation was done daily. The data for the shoot length (cm), root length (cm), weight of root (g) and weight of shoot (g) were measured and recorded as ( Sammar Raza M.A et al., 2012) formulas.
Statistical calculation and analysis
The data were analyzed using SPSS 21 analysis of variance, comparisons of mean for evaluated traits by least significant difference (Duncan) method at 0.05.
RESULTS
Seed germination index
The data indicated the significant variation among alfalfa species and varieties (Table 1, Figure 1 ). Significantly highest seed germination stress tolerance index was observed in M.sativa (64.1%), followed by M. falcata (56%). The minimum seed germination rate observed in potential -1.0MPa in M. varia Martyn var.Nutag Belcheer-2 variety (48.0%). (Figure 2, Figure 3 ). [10] . Our data showed the same result on seed germination index by 0.0% at -1.0 MPa osmotic solutions. Hamidi and Safarnejad (2010) concluded that under drought stress caused by PEG6000 on seed germination rate decreased by 72.2% at -0.9MPa osmotic solution comparing with control for 14 days [11] . Our experiment showed that seed germination rate declined by 66.1% at -0.5MPa osmotic solution at 8 th day of treatment. Karimi (1990) reported that exposed to stress more than -20 bar, most seeds are not able to absorb enough water for embryo growth [12] . From our experiment un-germinated seeds were observed in 2 species and varieties of Medicago plants at -1.0MPa osmotic solution. Safarnejad A (2008) reported that shoot and root lengths were reduced with an increase in PEG concentration. Root and shoot dry weights in Iranian (Medicago Sativa) species were also significantly reduced with increasing PEG concentration. For instance, shoot length decreased by 74.3%, root length decreased by 56.0% comparing with control. Our experiment revealed that shoot length decreased by 63.9%, root length -by 36.8% comparing with control. Moreover, germination rate declined by 60.7%, while germination rate in our Medicago plants. decreased by 66.1%. Shoot and root dry weights were also significantly reduced with increasing PEG concentration. Shoot weight declined by 78.1% and root weight showed decrease by 71.4%. In our experiment shoot, root dry weight significantly dropped by 75-76.9%. Castroluna A et al., (2014) had 0, 0.5 and -1.0MPa osmotic solution treatment for determining seed germination and seedling growth for 14 days [13] . Their result illustrated that seed germination index was 51.7%, root dry weight -0.03gr. Our results represented that seed germination index was 64.1%, root dry weight was 0.08 gr. Casler M.D (2001) reported that selection for increased forage nutritional value is often associated with reductions in agricultural fitness traits, such as forage yield, disease and/or insects' resistance and stress tolerance [18] . Identically, chlorophyll content in M.varia Marthz was higher than other Medicago L. plants. 
CONCLUSION
